tested the antimalarial properties of cotarnine derivatives and found their results equally applicable to Plasmodium infection in man. The present authors extended [April, 1934 the use of this animal to chemotherapeutic studies with other drugs.
In a previous paper (1933) we have recorded the results of our investigation on the effect of atebrin on Plasmodium infection in this hypersusceptible host. It was shown that the destructive action of atebrin on this Plasmodium was exceptionally powerful. Usually two doses of 0.025 gm. of the drug given intramuscularly or intravenously are sufficient to control a very heavy infection which may amount to a million parasites per c.mm. The drug equally affects both the schizogony and the gametogony, and all phases of parasites rapidly disappear from the peripheral circulation under its action. Even after a single dose, signs of degeneration are seen in the parasites and their numbers rapidly decrease (see figures 1 and 2). After two or three doses they disappear from the peripheral blood altogether. Owing probably to its slow excretion atebrin, when given intravenously, appears to exert a prolonged action. The drug is absorbed equally well and is effective whether given by the intravenous or intramuscular route, and there appears to be no marked difference in its action whatever mode is adopted. We have noted, however, that although the drug cures a very intense infection with marvellous rapidity, the parasites reappear in the blood between 10 and 15 days after a course of intensive treatment with large doses of the drug for 5 days. These parasites multiply in the blood with the same rapidity as in the primary attack, and cause death of the animal if prompt treatment is not given. The [April, 1934 No. IV, <Sileum rhesus?concld. To ascertain if larger doses of quinine would produce a quicker effect on the parasite count this animal was given a dose of grs. 3 per diem. The site of the inoculation was so much inflamed that we had to stop the injections for a time after the third. Two more injections were however given after the inflammation had subsided.
It will be seen that the effect of large doses was far less than with smaller doses. This is probably due to the damage of the tissue caused by large doses and consequent interference with proper absorption of the drug.
Discussion
A perusal of the tables will show that in monkeys I to VI quinine was administered intravenously, while in monkeys VII to XVI it was given by the intramuscular route.
Dosage.?Monkeys weighing between 3 and 4 kilogrammes can stand a dose of 1^ grains of quinine intravenously, if administered very slowly, but a larger dose, 2 grains, usually causes death of the animal. Even with a dose of 1^ grains the animal may get convulsions immediately after the injection wjiich may not be fatal (monkeys I and IV). By the intramuscular route 2 grains dissolved in 1.5 c.cm. of water can be given without any untoward symptoms. A dose of 3 grains, however, dissolved in the same amount of water produces inflammation of the part injected which is so severe that it becomes difficult to give a second injection in the same area for many days. The last-mentioned dose is not only irritating to the tissues, but is also far less-effective than [April, 1934 a two-grain dose, probably owing to the drug not being properly absorbed from the damaged tissues (monkey XVI). The number of injections given were 3 to 5, as compared with five days' treatment with atebrin.
Intravenous series.?In our previous paper (1933) we have recorded that on this Plasmodium atebrin has an almost equally effective action whether it is given by the intravenous or by the intramuscular route. The state of affairs is somewhat different with quinine. After one intravenous or intramuscular injection of atebrin the number of parasites in the peripheral blood showed a remarkable fall; in the case of quinine the parasites showed a distinct increase after the first and the second injection; this is clearly brought out throughout the intravenous series (monkeys I to VI). We attributed this to a more rapid excretion of quinine when given by the intravenous route so that the contact of the drug with the parasites is of shorter duration than in the case of atebrin.
In monkey V, therefore, in order to maintain contact for a longer period, two intravenous injections of quinine at an interval of about 3 to 4 hours were given; even after this the parasites in the peripheral circulation steadily increased in number. It was on the third day of administration that there was a definite and remarkable decrease in their number. In the case of atebrin, one injection whether intravenous or intramuscular brought down the parasites to a negligible amount. These experiments clearly indicate that quinine administered by the intravenous route has a decidedly slower action on this Plasmodium than atebrin, and after the administration of the drug is started, sufficient time may elapse to allow the parasites to multiply and produce death of the animal (monkeys III and VI). In fact it would appear that the first intravenous injection of quinine in these animals not only was ineffective in stopping parasite multiplication but actually stimulated it.
In Plasmodium infection in man we have also observed a similar increase in the number of parasites after an intravenous injection of quinine (Chopra et al., 1932 Chopra (1924) showed that quinine can be detected at the site of injection for at least 24 hours after injection.
These experiments bear out the contention of Acton and Chopra (1927) The intramuscular injections of quinine appear to be somewhat more efficacious than intravenous and their effect seems to be more lasting. Some evidence has also been produced to show that resistance or immunity is produced against this infection in monkeys.
